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(57) PecpepaT: 

Cnoco6 npeo6pa3oaaHHfl ABuxeHMfl b 
waLUHHe o6beMHoro paciunpeHM« (BbJTecHeHMji) 
m o6"beMHapi MaiunHa MoryT 6biTb Mcno/ib3oaaHbi 

B peAyKTOpOCTpOeHMM, MOTOpOCTpoeHMM. 
KOMnpeCCOpOCTpOeHMH, H3COCOCTDOeHHU M t.a.. 

b TaKnx MexaHH3Max, k3k peAyKTopw, 
AHCpcpepeHLjHaAbi, MHBepTopbi m t.a., b tskvix 
_ MaujMHax. K3K ABuraTenn BHyrpeHHero 

^ cropaHMfl, Hacocw. KOMnpeccopbi m t.A- Cnoco6 

npeo6pa30BaHMfl ABuxeHwa b MaiuuHe 
06-bewiHoro pacujupeHun (BbiTecHeHua) 
3aK/iK>HaeTCfl b tom. mto ocymecTBJiflK>T 
AMcpcpepeHL^aribHo cB^aaHMbie BpatneHUR Asyx 
BbiLueynoMHHyTbix conpaweHHbix aneMeHTOB 

BOKpyr CBOMX OCefi H 3BeH3 CMHXpOHH3MpyK)lAeft 

CBA3I/I, ABa BpameHMA M3 ynoMqHyTwx Bbtiue 
O qBiinioTCfl He3aBncnMbiMn Apyr ot Apyra, 
_ npuneM yrnoBbie ckodoc™ spaiAeHnfl 

O onpeAa/ifioT H3 onpeABTieHHoro cooTHoiueHnq. 
■ v OAHOBpeMeHHo c BpainenueM conpflxeHHbix 

aneMeHTOB BOKpyr cbomx ocetf ocymecTarmiOT 
00 AonoriHMTeAbHO nnaHeTapHoe BpameHHe 
nioooro us conpwKeHHwx sneMeHTOB BOKpyr ocm 
Apyroro anewieHTa, a Benton hw yrnosbix 
CKOpocTetf BpaiAeMMM conpqxeHHbix anewieHTOB 
O Bbj6npaioT TaioKe us onpeAeneHHoro 

% COOTHOLUeHUfl. OcOOeHHOCTbK) BbinOJlHeHHfl 

MaujMHbi 06-beMHoro pacujHpeHMfl (BbiTecHeHna) 
HBrmeTCfl to. hto CMHxpoHH3aTop y era HOBne h b 
Kopnyce c B03Mo«HOCTbio BpameHM* 

OTHOCHTe/lbHO OCHOBHOM OCW, fipM 3TOM HO 



weHbiuePi Mepe oamh conpfltfeHHwx 
aneMeHTOB m CMHXpOHM3aTop nnn no wieHbiueft 
Mepe Asa conpq^eHHbix sneMeHTa CB«3aHbi 
MexAy cooofi c o6pa30BaHfieM KHHeMarHMecKowi 
i4enn, ycTaHOBneHHOM c BoaMOMCHOCTbio 
cnHXpOHM3amin BpameHMpi AByx conpjwKeHHbix. 
3/ieMeHToa BOKpyr cboux oceft ham BpameHMfi 
OAHoro us conpflxeHHbix aneiueHTOB BOKpyr 
CBoefi och h BpameHMfl ocm conpsi>KeHHoro 
aneMeHTa, coBepujaKDinero ruiaHeTapHoe 
BpameHMe, BOKpyr ochobho^ ocm b 

COOTBeTCTBMM C OPpeAe/ieHHblM COOTHOLLieHUe m . 

06ecnem*BaeTCfi B03MO)KHocTb yBerMMeHviq 
MMcna paooHnx i^hkjiob 3a oahh poopOT 
npuBOAHoro eana. 2 c. m 11 3.n.<p-ribi. 10 nn. 
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(57) Abstract: 

FIELD: manufacture of reduction gears, 
engines, compressors, pumps. internal 
combustion engines. SUBSTANCE: method 
consists in differential rotations of 
engageable members around their axes and 
synchronizing linkage member; both rotations 
are independent; angular rates of rotations 
are determined from definite relationship. 
Simultaneously with rotation of engageable 
members about their axes, planetary rotation 
of any of engageable member about axis of 
other member is performed; angular rates of 
rotations of engageable members are also 
selected form definite relationship. 
Specific feature of positive-displacement 
machine is position of synchronizer mounted 
in housing for rotation about main axis; at 
least one engageable member and synchronizer 
or least two engageable members are linked 
forming kinematic chain for synchronization 
of rotations of both engageable members 
about their axes or rotation of one of 
engageable member about its axis and 



rotation of axis of engageable member 
performing planetary rotation about main 
axis in accordance with definite 
relationship. EFFECT: possibility of 
increasing number of working cycles per 
revolution of drive shaft. 13 cl, 15 dwg 
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M3o6peTeHne othocmtch k 

MaiLIMHOCTpOeHMK), B TOM MMCne K 

MOTopocTpoeHMK). KOwnpeccopocTpoeHUfo, 

HaCOCOCTpOeHMK) M T.A-, M MOJKeT 6blTb 
HCnOflb30BaHO 8 MeXaHUMeCKMX yCTDOftCTBax M B 

oC'beMHbix MaujuHax, npeo6pa3yioiUMX 3Heprnto 
pa6oieM cpeAbi - >khakoctm nnn ra3a, nanpuMep, 
a poTOpHO-nopujHeBwx ABMraTennx BHyTpeHHero 
cropaHMW c i^MKnaiwn Tuna Otto. flM3ena nnn b 
tpoxomahwx ABuraTennx Tuna BaHKena. 

Bee M3BecTHbie cnoco6bi npeo6pa30BaHMfl 
ABn>KeHnn b TpoxoMAHbix 06-beMHux MaoinHax 
cboahtch k AByM: BpamaTeribHOMy 
/6npoTaTMBHOMy/ n nnaHeTapHOMy. CornacHO 
nepBOiuty H3 hhx AByx 3seHbflM 
oxBaTbiBaHDuneMy n oxBaTbisaeMOMy 

3/ieMeHTaM. MMetOLUMM HCXOAHblM M 

conpn)KeHHbiA npocpunn, coo6maK>T BpameHHe 
BOKpyr HenoAB^DicHbix napannenbHbix ocePi; 
cornacHO BTOpOMy cnocooy - OAHOMy M3 stmx 
a/ieMeHTOB coo6ma»OT nnaHeTapHoe ABMxeHne 
OTHOCMTe/ibHo ueHTpa Apyroro. npuneM 
HenoABMJKHoro aneMeHTa. 

fln* nnaHeTapHoro cnoco6a 
npeoGpasosaHMfl ABMxeHMH KonvmecTBO no/iHbix 
L4HKH0B usMeHeHkm o^-beMa KaMepw, 

OrpaHMMeHHOM KpMBOnMHeilHblMM 
nOBepXHOCTRMU pOTOpa M TpOXOMAHOH 

nosepxHOCTbio cTaTopa 3a oahm ooodot 
npMBOAHoro eana. paBHO MMcny BeTBefl 
TpoxoMAW j=/Z-1/, rAe Z=2,3,4... - niocoe 
uenoe hmcho, paBHoe KonnMecTBy tomck 
nepeceMeHMfl BHyTpeHnefi m HapywHoPi 
oivioaiotHMX ceMeCiCTBa tpoxoma. KonnMecTBO 
we xoaob rpaHH poTopa, npn kotopom o6^eM 
paconero Tena M3MeH«eTCfl ot MUHUMa/ibHoro 
AO MaKCUManbHoro 3HaMeHMH. paBHO 2j, KawAWfl 
xoa npoMCXOAMT npn nosopOTe ueHTpa 
ruiaHeTapHoro aneMehrra Ha yron y = jiZ/(Z-1 ) 

M3BecTHbie cnoco6bi npeoopaaoBaHMfl 
ABMxeHMn npMMeHRtOTcn b o6~beMHbix MaLunnax 

C OAHOM He3aBMCMMOM CTeneHbKD CBOOOAbJ 

BpamaTejibHoro ABuxeHnji c conpflweHHWMM 
aneMeHTaMM KpuBonviHeMHOM cpopMbi, 
HanpMMep, 8 MexaHH3Max c ijMKnoMAanbHbiM 
saLteaneHMeM /aBTopcKoe CBMAeTenbCTSo CCCP 
N 205567/. 

3tm cnoco6bi npuMeHflioTCR b TpoxonAHbix 
o6"beMHbix MaiDMHax, b KOTopbix b npouecce 
ABM)KeHMfl conp«>ceHHbix oxsaTbiBa KDinero u 
oxaaTbiBaeMoro aneMeHTOB, v\Metow,wx 
BHyTpeHHue mdm HapywHwe TpoxonAHbie 
/ 14 14 wiou ah we/ npcxfcMnM, nponcxoAflT 
nepnoAHHecKwe M3MeHeHnn o&beMa 

BblTeCHMTe/lbHbiX KaMep M pa3JlHMHbie 
TepMOAHHaMMHeCKHe LJMKXlbl /BeHMOBMM B.C., 

Ana3MAM r.fl., Bomko A.M. PoToponopuuHeBbie 
ABnraTe/iM. M. : MatuMHocTpoeHne. 1968 r./. 

B kiSBecTHbix o5~beMHbix MaujMMax 
B3akiMOCB&3aHHoe ABuweHne ox Barwea torero m 
oxBaTWBaeMoro aneMeHTOB ooecneMMBaeTCH 
MexaHMSMow cnHXpOHnaam^M, a ecnn Ha 
oxBaTbiBatou^eM aneMeHTe mmc/io 

cpopMOo6pa3yK>mnx Ayr npocpunw oonbaie. Mew 
Ha oxBaTbiBaeMOM a/ieMeHTe, to CMHxpoHW3aMvi« 
ooecneMHBaeTcn nyTeM caMoaai^enneHUfl caMux 
sneMeHTOB, T.e. 6ea npuMeHeHMn cneLtna/ibHbix 

MGX3HH3 MOB CHHXpOHU3ai4MH. 

Hanoonee 6xih3kmm TexHMsecKUM peiueHMeM 
k npeAnoxeHHOMy cnoco6y AB/ipeTcq cnocoo" 
npeo6pa30BaHn« AB^ennq b tpoxohahoC* 

O&beMHOfi MaiLIHHe, BKflHDHaKDLUMM cosAaHne 
L;HKnHHeCKM H3MeH«IOmHXCfl 3aMKHyTbJX 

o6beM0B MejKAy KvineMaTkmecKvi 

B3anMOAe*CTByK>mMMM aneMeHTaMU - poTopowi 
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m KopnycoM - oxBaTbisaeMbJM m oxBaTbiBatoiAMM 

3neMeHTaMH C l^HKAOHAHblMM /TpOXOHAHbIMM/ 
CpOpMaMM B3aMM0AeiiCTByK)mMX 

reoMeTpMMecKvix noeepxHocTew m/im npn 

6npOTaTMBHOM ABMXeHMM OOOUX ynOMflHyTblX 

aneMeHTOB /naTeHT OpaHi4MM N 2719874, 1995/. 

H3BecTHbie cnoco6bi npeo6pa30BaHnsi 
ABlDKeHMJI b 06-beMHbix MauuMHax c 

COnpfDKeHHbJWM 3JieMeHTaMM KpMBOJIUHeMHOfi 

cpopMbi, peanM30BaHHbie b 06-beMHbix MauiMHax, 
o6naAaK>T orpaHMMeHHbiMn TexHMHecKMMn 

B03M0*CH0CTflMM, He nOSBOTlflKDU^MMM yee/lMMMTb 
KO/lMHeCTBO pa DOM MX I4HKJIOB, OCyLi^eCTBJIfleMblX 

3a oamh o6opoT /nepnoA o6paiAeHM«/ 
anewieHTOB BbiTecHMTe/ibHo^ napw. a Taioxe 

nOBblCMTb KITfl BBMAY HariMMMR peaKTHBHOft 

CM/ibi Ha onopax HenoABUKHoro Kopnyca 

MaiiJMHbl. 

3aAaMeM, Ha peiueHne kotodoR HanpaBneHO 
HacTo«mee M3o6peTeHne, «Bn«eTcn 
pacujupeHne TexHMMecxvix m 0yHKL\noHanbHbJx 
B03MO)KHocTefi nyTeM yBennMeHHfl Mucna 
He3aBncnMbix cTeneHeR CBoooAbi 

BpatAaTeribHoro ABvixceHMn pp AByx n Mucna 

paOOMMX miKJIOB M3MeH6HMfl 0©-beMOB paOOMMX 

/BbJTecHHTeribHbJx/ xaMep 3a oahh ooopoT 
npuBOAHoro Bana c oAHOBpeMenHbJM 
yMeHbLueHMeM 3HaMeHMM cyMMapHoro Maxosoro 
MOMeHTa n peaKL\nM Ha onopax o&beMHoft 

TDOXOHAHOM MailJMHbt. 

Arm AOCTHJKeHMfl yKa3aHHoro Bbiuje 
Tex h HMecxoro peayribTaTa s M3BecTHOM cnocooe 
npeo6pa30BaHkifl ABviJKeHviq b Maojune 
06-beMHoro pacujupeHMfl /BbiTecHeHun/, 
MMewiAeR conpnxceHHbie sneMeHTbi. 
orpaHHMeHHbie B3anMoorn6a>omMMn 
nOBepXHOCT«MM. BbinODHeHHbJMH na oahom M3 

conpqxeHHbix aneMeHTOB b bhas 
KpuBonnHePiHoPi noaepxHOCTH, a na ApyroM • b 
BHAe HapyxHOM mum BHyTpeHHeM orMDatomePi 
ceMeMcraa nosepxHOCTefl, o6pa30BaHHoro c 
noMOiAbw BbJiueynoMflHyToK KpMBoriMHefiHoft 
nosepXHOCTM, 3aicnK)MaK>iAeMcn b tom, mto 
co3Aa>OT B3aMMOcaq3aHHbie apamaTeribHbie 
ABMxeHMfl oxaaTbiBaioiAero m oxaaTbiBaeMoro 
conpnxeHHbix aneMeHTOB c B03Mo>KHOCTb)o 
o6pa30BaHM« BbiTecHMTenbHwx paooMMX KaMep. 

M nOCPeACTBOM 3BeHbeB CMHXpOHM3Mpy»OL4eM 
CBA3M CMHXpOHM3MpyHDT BpaiAeHMfl 

oxBaTbiBawLMero m oxBaTWBaeMoro 

conpflxeHHbix aneMeHTOB. ocyiAecTB/inwT 
AM0<pe peHL4Ma/ibHO CBfoaHHbie BpameHMR AByx 
BbJiueynoMWHyTbix conpflxeHMbix aneMeHTOB 
BOKpyr cbomx oceM m 3BeHa cMHxpoHM3MpyK>LueM 

CBR3K ABa Bpaii^eHMR M3 ynOMRHyTblX BblLUe 

flBnnwTCfl HeaaBMCMMbiMM APyr ot Apyra. 
npMMeM yrnoBbie ckodoctm BpaiueHMM 
onpeAe/iPioT ms cooTHOiueHMR 

Ki<o 1 +K^2 + f , >3 = 0. 

rAe 

«1.«2 -ymoBwe ckoooctm BpameHMH BOKpyr 
cbomx oceCi BbiiueynoMflHyTbix conpjixeHHwx 

SJieMeHTOB. 

u 3 - yrnoBaq cxopocTb BpaiA©wn« 3BeHa 

CMHXDOHM3MpyiOU4eM CBR3H, 

K1. Kj - nocTOflHHbie K03cpcpnuneHTbi cba3h ( 
npn 3Tom oAHOBpeMeHHO c BpaujeHMeM 
conpnxeHHbix aneMeHTOB Boxpyr cbomx oceM 
ocymecTan«»OT AononHMTeribHO nnaHeTapHoe 
BpameHMe ntoooro ms conpqxeHHbix aneMeHTOB 
BOKpyr ocm APyoro aneMeHTa, a BenMMMHbi 
yrnoBwx CKOpocTeii BpameHMfi conp«>KeHHbix 

aneMeHTOB Bbl6Mpa»OT M3 COOTHOUJeHMR 
(Z-1Voi-Z« 2 + »o = °- 
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me r.^ - yrjiosaq CKOpocTb BpameHMfl BOKpyr 
CBoeft ocm 3/ieivieHTa, noeepxHOCTb KOToporo 
BbinoiiHeHa b bmab KpuBonMHePiHow 

nOBepXHOCTM. 

m 2 - yrnosafl CKOpocTb BpameMMn BOKpyr 
ceoefl ocm 3/ieMeHTa, noBepxHOCTb KOToporo 
BbinoriHeHa b tpopiwie BHyTpeHHefi mjim HapyxHoit 
orn6aioineM ceMetfcTsa noBepxHocTefi, 
o6paaoBaHHoro c noMoiub»o BbuueynoMHHyTofi 
KpuBonnHeMHOti noeepxHOCTM, 

to 0 - yrnoBafl CKOpocTb ABuweHMfl ocm 
3/ieMeHTa, cosepujaiomero ruianeTapHoe 
BpaujeHue, 

Z - ije/toe mmc/io. Z>1 . 

Kpowe 3Toro, rno6we ABa BpameHMH M3 
Bpau^eHMM AByx conpflaceHHbix aneweHTOB 
BOKpyr cbomx oceCi m 3BeHa cuHxpOHHaupyioiiieft 
CB«3M Moryr cnHxpoHM3nposaTb Me>KAy co6ofi. 

KpOMe 3Toro, nepeAany ABM>xeHMfl ot oAHoro 
3/ieMeHTa flpyroiwy mop/t ocytnecTB/iflTb nyTewi 
BBeAeHMn b MexaHMMecKoe conpuxocHOBeHMe 
KpMBO/iMHeMHbje noBepxHOCTM oxBaTbiBaKDii^ero 
m oxBaTbiBaeMoro conpqweHHbix 3/ieMeHTOB c 
o6pa30BaHneM npn otom KMHeMaTunecKOki napbi. 
HaMObnee 6jimskmm TexHMMecKnw penieHMeM k 
npeanoKeHHowiy ycTpOMCTsy flB/iaeTCH 
TpoxoMflHan 06-beMHafl MaujMHa, coaepxamaa 

KOpnyC C OCHOBHOfi OCbK). B KOTOpOM 

pacnono>KeHb) oxBarbisatoiMMM m oxsaTbmaeMbiM 

COnpfl)KeHHbie SJieMeHTbl C BOSMOWHOCTblO 

o6pa30BaHMfl pa6oHMx xaiuiep, 

CMHXpOHM3MpyK>ma« CBH3b MOKAy 
COnp«)KeHHblMM 3/ieMeHTaMM. npM 3TOM OAMH M3 
COnp5WKeHHblX 3/ieMeHTOB BbinOJIHeH c 
nOBepXHOCTbtO B 0OpMe KpHBOriUHeMHOM 

noBepxHOCTM, a Apyrofi 3/teMeHT - b bmab 
HapyxHOM mjim BHyTpeHHBM orM6aK>me« 
ceMe«cTBa BbiuieynoMflHyToB kpmbojimh6mho£i 
noBepxHOCTM. 

Pa6oHMe Kawiepw o6pa30BaHbi 

oxBaTbiBaioiAMM m oxaaTbmaeMbiM 3JieMeHTaMM 

M AByMfl rUlOCXMMM TOpi^BBblMH CTeHKaMM, 

CMHxpoHM3aTop o6pa30Ban 3y6MaTOM napotf, 
BKniOMa>OLMeM mecTepHM BHeujHero m 
BHyTpeHHero saqenneHMn, npM stom b Kopnyce 

pa3MeiAeH SKCLjeHTpMKOBblM Ba/1 C KOpeHHbJMM 
LLie^KaMH H pOTOp. MMeKDLUMM HeCKOilbKO BepLUHH 

c Ayroo6pa3Hb(MM cTopoHaMM, pasMenieHHbtM 

LiJapHMpHO Ha SKCL^eHTpMKe SKCUeWTpMKOBOrO 

Bana m xecrKO coe ah h e h h bi m c wecTepHei* 
BHyTpeHHero 3aL^enneHMn, HaxoAfliMMMcn b 
noCTO«HH0M 3aMermeHMM c ujecTepHeM 
BHeujHero 3ai^enneHnn TopqeBOM ctchkm 
/CyxOM/iMHOB P. M. TpoxoMAHbie poTopHbte 
KOMnpeccopbi. H3A o6beAHHeHne Bnn^a uiKona, 
rocyHneepcuTeT, XapbKOB. 1975 r., crp. 70-71/. 

H3BecTHoe ycTpoficTBo o6naAaeT oahom 
HesaBMCMMOM cTeneHbto CBOOOAbi 

BpamaTeribHoro ABM>KeHMfl m orpaHMMeHHbiMM 

TeXHMHeCKMMM B03MOKHOCTPMM, He 

n03BO/lJHOU4MMM yBeHMMMTb KOnMMeCTBO pa60HMX 

ljmkjiob, ocyiqecTBriBeMbix sa oahh o6odot 
/nepMOA o6paiueHMfl/ s/iewieHTOB 
BbiTecHMTenbHOM napw, a Taioxe noswcMTb Kflfl 
BBMAy Ha/iMMMP peaxTMBHOM cMjibi na onopax 
HenoABM>KHoro Kopnyca MaujMHbi. Ta«, 
HanpMMep. b ABuraiene BaHKenfl oahh nonHWM 
t4Micn, paBHbiM MeTbipeM yxasaHHbiM pa6oMMM 
qMKnaM, ocymecTBJifleTcn 3a TpM o6opoTa 
SKcqeHTpMROBoro Bana. KpOMe Toro, y 

MSBeCTHblX 06beMHblX TDOXOMAHblX MBLUMH Ha 

onopw HenoABM>KHoro Kopnyca Ae^cTByiOT 
cymecTseHHbie CTaTMnecKMM peaxTMBHbiii m 

MHepMMOHHbIM MOMeHTbl, MTO CHM)KaeT MX 

HaAexHccTb n AonroBeHHocTb. 



3aAaneM, Ha pemeHMe kotopom HanpaB/ieno 
HacTOfliMee M3o6peTeHMe, flsnneTCfl 
paciuMpeHMe Tex h unecKMX m 4>yHKi4MOHa/ibHbJX 
B03MoxcHOCTeM nyTeM yBeriMHeHMfl vncna 
He3aBMCMMbix cTeneHePi CBOOOAbi 

BpamaTe/ibHoro ABM^eHun ao AByx m 
yBe/iMHeHMfl Anana30Ha nepeAaTOHHbix 

OTHOULieHMM MexaHM3MOB C KpklBOHMHeMHblMM 

sneMeHTaMM m yBeriMHeHMfl HMcna paoonux 

I4MKJIOB M3MeHeHMfl 06"beM0B BblTeCHMTenbHblX 

xawiep sa oamh ooodot npMBOAHoro Ban a c 
OAHOBpeMeHHbiM yweHbujeHneM SHaneHMM 
cyMMapHoro MaxoBoro MOMeHTa m peaxi^MM na 

Onopax 06-beMHbiX TpoXOMAHblX MaiJJMH. 

Ann AOCTMweHiifl yKa3aHHoro awiue 
TexHMHecKoro pe3y/ibTaTa b M3BecTHOM iwaniMHe 
o6-bewiHoro pacuj^ipeHMR /BbtTecneHMn/, 
coAepKaiAeCi Kopnyc c ochobhom ocbto, 
oxBaTbiBaiOLi^MM m oxBaTbJBaeMbiw conpqxeHHbie 
sneMeHTbi, ycTaHoaneHHbie c B03M0)KH0CTbK) 
o6pa3oaaHnn pa6oMnx KaMep. m cnHXpOHMsaTop, 
MMeK)iAMM no MeHbweM Mepe oaho sBeno. oahh 

M3 COnpnxeHHblX SfieMeHTOB uuapHMpHo 

ycTaHoaneH b Kopnyce mjim cMHxpoHM3aTOpe c 

B03M05KH0CTbKD BpaiMeHMB BOKpyr OCHOBHOM OCM, 

a BTopoR conpfljxeHHbiM sneweHT ycTaHOB/ieH b 

CMHXDOHM3aTOpe C B03MOKHOCTbK) 

rmaHeTapHoro BpameHMfl Boxpyr ocm nepBoro 
3/ieMeHTa, npM stom oahh m3 conpaxeHHbix 

3/ieMeHTOB BbinO/IHeH C KpMBOnMHeftHOM 

noBepxHocTbio. a ApyroM 3/ieMeHT - b BMAe 
Hapy»CHO« mjim BHyTpeHHeM orMoatometf 
ceMeflcTBa noBepxHocTeM , o6pa30BaHHoro c 

flOMOIMblO BbJLUeynOMPHyTOM KpHBOJlUHePlHOM 
nOBepXHOCTM, CMHXDOHM3aTOp yCTaHOBJieH B 

Kopnyce c BosMoxnocTbto BpaiMeHMfl 

OTHOCMTeJIbHO OCHOBHOM OCM. npM 3TOM no 

MeHbiijeM Mepe oamh ms conpfljKeHHbix 
sjieMeHTOB m cMHxpOHM3aTop mjim no MeHbUJeM 
Mepe Asa conp5«KeHHbix sneMenTa CB«3aHbi 
Me>KAy cocoM c o6pa30BanMeM KMHeMaTM^ecKOi^ 
qenM, ycTaHoaneHHofl c B03MO)»cHOCTbfO 
cMHxpoHM3auMM Bpau^eHMPi AByx conpaaceHHbix 
sneMeHTOB BOKpyr cbomx ocefi mjim BpameHMq 

OAHOrO M3 COnpRJKeHHblX 3/ieMeHTOB BOKpyr 

CBoen ocm m BpameHMfl ocm Apyroro' 
conpfl>xeHHoro 3/ieMeHTa, coBepiuaHDiAero 
n/ianeTapHoe Bpau^eHMe, BOKpyr ochobhom ocm, 

B COOTBeTCTBMM C COOTHOliieHMeM 

rAe M1 .«2 - ymoBbie ckopoctm BpameHM» 
BOKpyr cbomx oceM BbJiueynoMnHyTbix 
conpn>KeHHbix 3/ieMeHTOB, 

coo " ymoBan CKOpocTb BpauneHna ocm 
3/ieMeHTa. coBepaia torero ruiaHeTapHoe 
ABMKeHMe. 

Kt. K 2 - nOCTOflHHbie KO3Cj)0Ml4MeHTbl CBR3M. 

npM stom JiK)6bie ABa ms Tpex BbiiueynoMBHyTbix 
BpameHMM <.>o,Mi.<02 He3aBMCMMbi Apy ot APyra. 
KpoMe 3Toro. ManiMHa MoxeT 6bJTb 

CHa6)KeHa AOnOJIHMTenbHbIM CMHXP0HM3aT0p0M. 

cBR3aHHbiM no KpaPiHeM Mepe c nio6biMM AByMfl 

M3 CJieAyfOlAMX MaCTeM o6"beMHOM MaiiiMHbl - 
CMHXpOHMSaTODOM. KOpnyCOM. COnpfl)KeHHb4MM 

3/ieMeHTaMM. 

KpOMe 3TOrO. AOnOJIHMTe/lbHblM 

CMHXpOHM3aTOp MOXeT 6bJTb BbinOJIHeH B BMAe 

nepeAaHM c nepeAaTOMHbiM oTHotueHMeM. 

paBHbiM n/iioc MJIM MMHyC eAHHMLje. MJIM 

MexaHMSMa KpyroBoro nocTynaTeribHoro 

ABMXeHMfl OAHOrO M3 COnpflXeHHbJX 3/ieMeHTOB. 

mjim xy/iMCHoro MexaHMSMa. mjim MHBepTopa 
HanpaB/ieHMfl apaiMeHHR. 

KpoMe 3Toro. MaujMHa MO>KeT 6wTb 
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CHa6>KeHa AononHMTenbHOfi KMHeMaTMMecKOM 

UenblO, CB«3aHHOM C AKDOblMM flByMJI M3 

cneayK>m\Ax nacre* waujuHbi 

CMHXpOHH3aTOpOM, KOpnyCOM, COnp«)KeHHblMM 
3/ieM6HTaMM C BO3M0)KHOCTbtO yMeHbULieHMfl Ha 

eflnHnqy koji mm ecT Ba He3aBncMMwx cTenewefi 

CB06oAbl MaLUMHbl. 

KpOMe aToro, AononHMTenbHafl 
KnHeMaTHMecKan qenb MOweT 6biTb BbinonHeHa 
b BMAe nnaHeTapHOM 3y6saTofi nepeAawn. 

KpOMe aToro, OAMH M3 COnpfl»CeHHblX 

aneMeHTOB BbinonHeH c u,MAMHApMHecKMMM 

I46BK3MI4. 

KpoMe aToro, OHa MoaceT 6biTb CHa6>KeHa 
ycTpoftCTBaMH nepe<oaMn BpaiueHMw, 
CBn3aHHbiMM no MeHbiuefi Mepe c fleywa H3 
cneaytOLMux BpamaiOLUMXCfl nacTeA MaujuHbi: 
COnpflKeHHbIMM 3/ieMeHTaMM M 

AOnO/lHHTeJlbHb(M CHHXpOHM3aTOpOM, M 

nn/ieiotMMMH cpeacTBa aha coeAMHeHnq no 
MeHbUjeft Mepe c AByMH BpamaKDLLLMMMCH 
sneMet-rraMH BHeuiHwx ycrpoMCTB. 

KpOMe 3Toro, OHa MOweT ObiTb CHaowena 
AononHkiTenbHbiMM oxBaTbiBaioiAMMM h 

OXBaTblBaeMbIMM COnpfl>KeHHblMH 3JieMeHT3MH, 

BbinOJlHeHHblMM c BbiuieynoMflHyTort 

KpMBo/iMHeiiHofi noBepXHOCTbio mam 

orpaHnneHHOM orM6a>omefi ceMeMCTBa 

BbiLiieynoMRHyTOM KpMBOAMHe&Hoft 

nOBepXHOCTbK>, yCTaHOB/ieHHbJMH c 

B03MO)KHOCTbK> 06pa30B3HMH AOnOAHMTeAbHblX 
pa50MHX KaMep M C B03MO>KHOCTblO 

BpamareribHoro m nnaHeTapHoro ABuweHuu. npu 
3TOM ece conpflxeHHwe sneMeHTbi 
pacnono)KeHbi nnn coocho phaom, mam 
KoaKcuanbHo b KaMepax Apyr OTHOcmenbHO 
Apyra m cBasaHbi oahm c ApyrviMM. 

KpoMe 3Toro, oamh m3 BbiiueynoMflHyTwx 
conpnKeHHbrx sneMeHTOB MoaceT 6biTb >KecTKO 
coeAnneH c oahmm AononHMTenbHbiM 
conpfD*ceHHbiM sneMeHTOM, Apyrotf 
conpnweHHbiM sneMeHT >k©ctko coeAMHeH c 

BTOpbIM AOnOJlHUTeflbHbJM COnpH>KBHHbdM 

sneMeHTOM, npn stom ynoMjiHyTbie sneMeHTbi 
ycTaHOB/ieHbi b paoonMX KaMepax Apyr 
OTHOCMTe/ibHO Apya KoaKcuanbHo. 

KpOMe 3Toro, oxeaTWBaiomMe m 
oxBaTbisaeMbre conpaweHHbie aneMeHTbi MoryT 

OblTb yCTaHOBneHbl C B03M0»CHOCTbK) 

MexaHUMecKoro conpuKocHoseHny? mx 
KpHBonnHetiHbix noeepxHocTe^ m oopaaosaHUR 
npM 3tom KMHeMaTHHecKOM napw. 

Ha 0nr. 1 n3o6paweHa cxeMa, noacHfliomafl 
cnoco6 npeo6pa30saHMfl ABuxeHnq b 

TpOXOMAHOM 06l>eMHOfi MaiUKHG. 

Ha qbur. 2 - nonepewHoe ceseHMe paooHMx 
KaMep o6i»eMHoCi MaiunHbi c AononHMTenbHbiMM 

OXBaTbtBatOU^klMVI H OXBaTblBaeMbIMM 

sneMeHTaMM. 

Ha cpMr. 3 - npOAonbHbiw pa3Mep o6"beMHOM 
MaujMHbi. BbjnonHeHHOM c KpyroBbiM 
nocTynaTe/ibHWM ABMweHMeM oxBaTbiBaeMoro 
aneMeHTa. npoqburib KOToporo BbinonHen no 
BHyTpeHHefi orM6aiomefi. 

Ha 4)nr. 4 - ce^eHne A-A no cfcmr. 3 

Ha cpur. 5 - npoAonbHbiM pa3Mep o&beMHovi 

MaLUMHbl, BbinOJlHeHHOft C KpyrOBbIM 

nocxynaTenbHbiM ABHwenneM oxBaTbiBaeMoro 
aneMeHTa. npo0nnb KOToporo BbinonHeH no 
AByxAyoBOfi TpoxonAe. 

Ha 0nr. 6 - ceveHne 5-5 no 0wr. 5 
Ha 4>nr. 7 - npoAOJibHWM pasMep o6"beMHOki 
waujuHbJ, BbinonHeHHOft c KpyroBbiM 
nocTynaienbHbiM ABuxeHneM oxBaTbiBajomero 
aneMeHTa. npoc^nnb KOToporo BbinonneH no 



AsyxAyroBon TpoxonAe. 

Ha 4)vir. 8 - ceseHwe B-B no tfcur. 7 

Ha 0nr. 9 - npoAonbHbiR pa3Mep o6-beMHoA 

MatUMHW C CMHXpOHkOaTOpOM, BbinOJIHeHHbIM B 

BMAe syOMaTbix Konec c nnaneTapHbiM 
ABMKeHMeM oxsaTbiBaeMoro aneMeHra, 
npo4)Mxib KOToporo BwnonHeH no BHyTpeHHeCi 
orM6aioiAeft. 

Ha 0Mr. 10 - ceneHMe T-f no 4>Mr.9. 

npeAnoKeHHbiM cnoco6 npeo6pa30BaHM« 

ABMJKeHMfl B oCveMHOM MaLUMHe, BbinonHeHHOM c 

conpflx<eHHbiMw aneMeHTaMM KpMBonnHeMHOM 
cpopMbi, ocymecTanfleTcw cneAywiAMM o6pa30M. 
CosAaeTcn B3aMMocB^3aHHoe BpaiueHMe c 
AByMR creneH^MM cBoooAbi spa ma TeribHoro 
ABMxeHMA KkineMaTMHecKM conpn>KeHHbix 
oxBaTbiBaiomero m oxBaTbiBaeMoro sneMeHTOB m 

3BeHbeB CMHXpOHM3au,MM, COSAaeTCfl win 

anaHeTapHoe spaneHMe oAHoro M3 
conpJDKeHHbix sneMeHTOB, mam co3AaeTcn 
6MpoTaTMBHoe BpaiueHMe o6omx 

BbiiueynoMsiHyTbix sneMeHTos. orpaHMHeHHbix 

B3aMMOOrM6a>OLlJtMMM nOBepXHOCTRMM, 
BbinOJIHGHHblMM Ha OAHOM MX COnpH>KeHHbJX 
3/ieMeHTOB B BMAe l^MKAOMAbl MAM TpOXOMAbl. 
3KBMAMCTaHTbl BblLUeynOMHHyTblX nOBepXHOCTeM, 
KpMBOAMHeCiHOM nOBepXHOCTM. 6AM3KOft K 

BbiLueynoMflHyTbiM, am6o b cpopMe cpparMeHTOB 
BbJiueynoMPHyTbix noaepxHOCTeM, a Ha apvom b 
BMAe Hapy)KHOM mam BHyTpeHHeM orM6a»ou4e« 
ceMeMCTBa BbinieynoM«HyTbix KpMBOAMHeftHbix 
nosepXHOCTeM m o6pa3yK)mMe paooMMe 
/BbrrecHHTGribHbie/ icaMepbi. 

Ha npeAdaBneHHOM MJiniocTpai^MOHHOM 
MaTepMane b KanecTBe oxsaTbiBaiomero m 
oxBaTbiBaeMoro aneMeHTB npeACTaBneHbi 

COOTBeTCTBeHHO pOTOp M CTaTOp o6-beMHofl 
MaLUMHbl. 

B xaMecTBe npMMepa peanM3au,MM cnoco6a 
npeACTaaneHa o6"beMHafl ManiMHa, b kotopom 
oxBaTwBaeMWH sneMeHT sunonHeH b BMAe 
poTopa 1 /cJ)Mr. 1/ TpexymoeoM cpopMbi. 
npocpurib KOToporo BbinonHeH no BHyTpeHHeM 
orM6a»omePi, 2 = 3, npocpMAb paooMeM nonocTM 
oxBaTbiBatoiAero aneMeHTa - cTaTopa 5 
BbinonHeH no AByxAyrosoM anMTpoxoMAe. Potop 
1 nepeMemawT nnaHeTapHO, T.e. c ymoBOM 
cKOpocTbKD n no oKpywHocTM Ha yroA e BOKpyr 
MeHTpa O no oxpy>KHocTM. npoxoA«u4eCi nepe3 
ToMKy 0 1p a caw poTop spa^atoT c yrnoBoCi 
CKopocTbio w/3 BOKpyr csoero i^eHTpa Oi b 
HanpaBneHMM. cosnaAaioiJueM c nepeMeiAeHMeM 
ero ueHTpa no oKpyxHOCTM, TaK mto ero tpm 
BepujMHbi Al A 2 , A3 cKonbsqT no snMTpoxoutAe 
CTaTopa, He OTpbiBajicb ot Hee. B nnaHeTapHOM 
pexMMe ABMxeHMn snMTpoxoMAa CTaTopa 5 
HenoABM)KHa. 

Bboahtca AononHMTenbHan He3aBMCMMan 
CTeneHb CBoooAbi BpaiAaTenbHoro ABMJKeHMfl 
conpaweHHbix sneMeHTOB, HanpMMep, 
ocymecTB/iflioT TpM BpamaTenbHbix ABM)KeHMn, 

ABa M3 KOTOpblX Bbl6MpaK)T HG33BMCMMO, a 

MMeHHo npM nnaHeTapHOM abm^hmm OAHoro M3 
conpflKeHHbix sneMeHTOB ocyinecTsnjiKiT 
AononHMTenbHO BpameHMe BTOporo 
conparaeMoro sneMeHTa BOKpyr ero ocm, a npM 

6MpOTaTMBH0M Bpau^eHMM OOOMX COnpflXteHHblX 

3/ieMeHTOB ocymecTBnsiioT AononHMTeribHo 
nnaHeTapHoe ABWKeHMe OAHoro ms 
conpB)KeHHbix sneMeHTOB BOKpyr ocm Apyroro 
sneMeHTa, npM stom ycTaHaBnnBaK>T Hasan bHy to 
cpaay m HanpasneHMe Ka>KAoro ms Bpau^eHM^. a 
BeAMHMHbl yrnoBbix CKOpOCTeft BpaiMeHMM 
BbiujeynoMAHyTbix conp&KeHHbix aneMeHTOB 

Bbl6MpaiOT B COOTBeTCTBMM C 3aBMCMMOCTflMM 
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rae mi - ymoBafl CKOpocTb BpaineHua BOKpyr 
csoefl ocm 3/ieMeHTa. noBepxHocTb KOToporo 
BbinonHeHa B 0opMe BbiweynoMflHyTbix 
KpuBo/iMHeftHbix noBepxHocTeti. w 2 - yrnoBaa 
CKOpocTb BpaiMeHM« . BOKpyr cBoetf ocm 
3/ieMeHTa, noBepxHocTb Koroporo BwnoAHeHa b 
cpopMe BHyTpeHHeM mam HapyxcHOR oru6atomei/i 
ceMe^cTBa BbJLueynoMRHyTbix Kpn b on w h e m h bix 
noBepXHocTevi, w 3 - yrnoBan CKOpocTb 
BpameHMfl 3BeHa cMHxpoHM3npyK>mePi 

CBH3M, w 0 - ymOBafl CKOpOCTb ABHWeHMfl OCM 

sneMeHTa, cosepujajoinero nnaneTapHoe 

ABMXCeHUe, Ki, K2- nOCTOflHHbie K03Cp<$MlJMeHTbl 

CBH3M. Z - hmcao sepuiMH orM6aiomeM 
BbitueynoMWHyToro ceMeMCTBa KpuBO/iMHeCiHwx 
noBepxHocTefi, jitoooe L^enoe hmcao, 6onbiuee 
1 . K - nio6oe AetfcTBMTeribHoe hmc/k>. 

flooaannfl k nnaHeiapHOMy ABMweHMio 

pOTOpa 6npOTaTMBHbJR BkA ABMWeHMfl, T.e. 

3acTaBnneM poTop m CTaiop AononHMTenbHO 
BpamaTbCfl BOKpyr cbomx i;eHTpoB O' m b 

oahom HanpaBneHUM, npOTMBononojKHOM 
HanpaB/ieHMto nnaHeiapHoro ABMKeHMH poTopa 
c yrnoBbJMM ckopoctamm - 2/3/ co /poTop/ m 

- ca /crraTop/. 

Porop b 3tom cnyMae npno6peTaeT 
cyMwiapHyio CKOpocTb coocTBeHHoro BpameHun 
BOKpyr CBoero ueHTpa, paBHyio <.>/3-2/3 w = 

- to/3, m yron nosopOTa » ( i = -e/n 

BOKpyr qeHTp poTopa coxpaHm cbokj 

CKOpOCTb flBM>KeHHfl no OKpy>KHOCTM + <o M 

yron t». a CTaiop npMo6peTaeT CKOpocTb -co . 

3TO fOBOpHT O TOM, MTO 



eepmnHbi 



TpeyronbHoro potopa 



6yAyT b 3tom cny^ae onucbiBaTb rnnoTpoxonfly 
m CKoxib3MTb oAHOBpeMewHO no BpaiM3K5U4eMC« 
BOKpyr CBoero ueHTpa c yrnoBoB CKOpocibio 
- « snviTpoxonxie CTaTopa, He OTpwBaflCb ot 
Hee. Umka MSMeHennfl OAnoro 3aMKHyToro 

06*beMa Me)KAy pOTOpOM M CT3TOpOM 

yMeHbaiaeTCfl no - 45 6 yrna noBOpOTa poTopa 
BOKpyr csoero qeHTpa mam, mto cooTBeTCTsyeT 
+ 135° yrna noBOpOTa L4eHTpa poTopa - n - 
1 35 0 yrna nosopoTa Kopnyca BOKpyr ueHTpa 
snmpoxowflbi. T.e. l^ka coKpaTM/icn no 
CpaBHeHWO C M3BeCTHbtM oAMwafiniMM 
nnaHeTapHbiM aHanoroM c HenoABM>KHOfl 

SnMTpOXOHflOCi M TpeXBepUJMHHblM pOTOpOM B 

ABa pa3a /cooTBeTCTBeHHo aospocno b Asa pasa 

KO/lMMeCTBO MMKTtOB 3a 060pOT/, a no CpaBHeHMKJ 

c 6npoTaTMBHOM BpainaTenbHOM cxewiotf - b 
MeTwpe pa3a, hto cBufleienbCTByeT o 

B03MOXHOCTM MHTeHCMCpMKamiM 

TepMOflMHaMklMeCKHX LJMKAOB npM TaKOM 

npeo6pa30saHMM ABM»ceHWfl. 

KpoMe Toro, i^eHTp poTopa m CTaiop 
BpamahOTCfl a npOTMBononoxcHbix 
HanpasneHMflx, t. e. kohtpdotopho, mto 
nosBonaeT SHaMMTeribHo yMeHbiuMTb 

CyMMapHblR KMHSTHMeCKUM M peaKTHBHblM 
MOMSHTbl MailJMHbl. 

LJmka M3MeHeHnn pa6onero o6"beMa b 
annTpoxonAHoPi cxeMe c n/iaHeiapHbiM 
ABMxeHneM poTopa /c BHyTpeHHefl orvi6a»ou^ePi/ 
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c flonoAHHTe/ibHbJM BpameHMeM CTaTopa 
/snuTpoxoMAf/ Ha 0nr. 1, paBHbiw 45°, wo>KeT 
6biTb nortyneH npn Z = 3 n AByxAyroBOM 
snviTpoxoMAe npvi . pasnnMHbix ymoBbix 
HaManbHbix cpa3ax ueHTpa poTopa m 
cooTHOiueHMflx ymoBbix CKOpocTefi sneMeHTOB n 

MX UeHTpOB, B MaCTHOCTM, COOTHOLUeHMft 

ymoBbix cKopocTeM BpameHMn 3/ieMeHTOB 

BOKpyr CBOMX L^eHTDOB K yr/IOBOM CKOpOCTM 

i^eHTpa 3/ieweHTa, coBepuiaK>mero 

nnaHeTapHoe ABuxeHne, T.e. m 1 /m 0 m to^wo 

B MacTHOCTM, npM BHyTpeHHefi orM6aioineR 
poTopa 1 m anMTpoxoMAe CTaTopa 5 mam npM 
McxoAHOft TMnoTpoxoMAe poTopa 1 m BHetuHeii 
orM6aK>u4efl ceMeRcTBa tdoxoma CTaTopa 5 
nnaHeTapHoe ABM)K6HMe poTopa 1 MoxeT 6biTb 
onMcaHO cooTHoaieHMeM e 4P +1/Z e p , rAe 

© u.p. M e p - eAMHMMHbJe OpTbl BeKTOpOB yrAOBOfl 
cKopocTM uem-pa poTopa 1 m poTopa. Ao6aBMM k 
sToiwy ABM>KeHMHD 6MpOTaTMBHoe Bpau^eHMe, 
onucbiBaeMoe BbipaxeHneM 

K er.K+KCZ-iyZ e p . nonyMMM K 
er.K^p+tl+KCZ-nj/Z e p . 

Us n pM Be as h Horo CAeAyeT, hto npM 
BbinoAHeHMM noBepxHocTM SAeMeHTa, 
coBepojatou^ero nnaHeTapHoe ABM)KeHMe, b 
o>opMe BHyTpeHHefi mam HapyxHOM orn6aK)LuePi 
ceMeMCTBa KpMBOAMHeflHbix noBepxHocTefl, a 
noBepxHocTM aneMeHTa. coBepiuafomero 
BpameHMe BOKpyr csoero nenoABMXHoro 
qeHTpa, b cpopMe KpMBonMHeCiHbix 
noBepxHocTeft, OTHOUjeHMH yrnoBOfl ckodoctm 
aneMeHTa, coBepi±ia»oiAero Bpau^eHMe BOKpyr 
csoero HenoABMKHoro qeHTpa m yrnoBofl 
CKopocTM BpaiMeHMn /BOKpyr csoero ijeHTpa/ 
sneMeHTa. coBepiuaKDmero nnaHeTapHoe 

ABMXeHMe, K ymOBOM CKOpOCTM ABMJKeHMH 

ueHTpa aneMeHTa, coBepiua»oiAero 

nnaHeTapHoe ABM>KeHMe, paBHbi 

COOTBeTCTBSHHO K M l(Z-1)K+1]/Z. 

TaK, HanpMMep, Z = 3, nnaHeiapHOM 
ASMxeHMM oxBaTbiBaeMoro sneMenTa poTopa c 
BHyTpeHHefi orM6aK)tAefl m AononHMTenbHbiM 
Bpau^eHMeM anMTpoxoMAbi rapnyca m poTopa 

BOKpyr CBOMX UeHTpOB. MMG6M! 

e = 45". K = -5. Ki = -5; K 2 - -3; umka y - 
45* nosopOTa ueHTpa poTopa. 

e = 135" K = - 1; Ki = K 2 = -1/3; umka y = 
45* nosopOTa BOKpyr ceoero qeHTpa. 

npeAno)KeHHbiM cnoco6 npeo6pa30saHMR 

ABM)KeHMW B MeX3HM3Me C COnpflJKeHHblMM 
3neMeHT3MM KpMBOAMHeMHOA cpopMbi 

ocymecTBnneTCJi AM0qbepeHqMaAbHo 

C8fl3aHHbJM BpameHMGM 3TMX 9AeMeHTOB M 
38eH3 CMHXpOHM3MpyK)lMeR CBR3M, RpMMeM 
CKOpOCTM MX BpameHMfl yCTdHasnMBa K3T b 
COOTBeTCTBMM C 3aBMCMMOCTbK) 

rAe « 1t t02/ - ymoBbie ckodoctm spameHMn 
BbiujeynoMflHyTbix 3AeMeHTOB, m 3 - yrnosafl 
CKOpocTb Bpau^eHnq seeHa CMHXpOHM3ai4MM, K 1( 

K2 - nOCTOflHHbie K030>CpMl^MeHTW CBA3M, npM 
3TOM BeAMHMHbl AI06bJX AByX CKOpOCTeM 
Bbl6MpaiOT npOM3BOAbHO. l~lpM 3T3KOfi 

3a bmcm moctm , yKa3bJBatoaievi Ha HaAMHMe y 
MexaHM3Ma AByx creneHefi cBoooAbi, oh 
paooTaeT b KanecTBe AMCpcpepeHL\nanbHoro 
MexaHM3Ma. 

B03MO)KHbl CAeAyK)lMMe BapMaHTbl 

npeo6pa30BanMe ABM)KeHM« MexaHM3Ma: 1/ 6es 
nepeAaHM ABMxeHMfl Me>KAy oxBaTbiBaioi^MM m 
oxaaTbisaeMbiM aneweHTaMM, e stom cAynae mx 

ABM)KeHMfl onpeASAflK)TC« 3BeHb«MM 
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CMHXpOHH3aL\MH 6e3 B3a HMOfleMCTBUFI caMux 

conpflxeHHbix 3^eMeHTOB; 2/ c nepeAanefi 
BpauLteHMfi BaaMMOAe^cTByioL^MMM 

COnp?l)KGHHb4MH 3JieM©HTaMM, B 3TOM CnyHSe 

KpuBonnHeMHbie noBepxHOCTM oxBaTbisaiomero 
m oxsaTbiBaeMoro q/ismshtob npuBOflflT b 
MexaHMMecKoe conpuKocHOBeHne. o6pasyn 
KHH©M3TMHecKyfo napy. M OCymeCTBfiflKDT 
nocpeflCTBOM noc/ieflHew nepeAany abmjkshma 
Me^Ay oxBaTbiBatoiAMM sa oxeaTbieaeMbiM 
3ne MeHTB MM . 

B o6meM cnyMae bo3mo>kho ocymecianeHne 
KHHeMaTuqecKoro conpaxeHM* nio6oro nucna 
AonojiHMTe/ibHbix oxBaTbiBatoiMMX n 

oxaaTbiBaeMbix gjismshtob, ycTaHoansHHbix B 
AononHMTeJibHbix ycrrpoPicTBax cnHxpoHU3ai4nn c 
B03Mc»KHocTb»o BpamaTe/ibHoro m nnaHeTapHoro 

ABUXeHU^. npM 3TOM OCHOBHbie M 

AonojiHMTenbHbie a/ieiweHTbi MoryT 6biTb 
pacnonoxeHbi pflAOM m b no/iocmx Apyr Apyra. 

Ha ($)W\ 2 npeflCTaeneH npuMep peanM3ai|Mn 
conpfl>KeHnn wecTM KpMBO/iMHefiHbtx 
nosepxHocTeM MeTwpex noABMXHbix aneMeHTOB. 
B 3tom BapnaHTe BbinojineHMfl ofrbeMHotf 
MaiunHb) Ha HapyxoHOft nosepXHOCTM 
oxBaTbiBaramero aneMeHTa - CTaTopa 5 
Bwno/iHeHa AononHMTenbHafl KpMBOJMHetfHan 
noBepxHocTb 30. npMMeM. ecnui BHyTpeHHH« 
noaepxHocTb CTaTopa 5 BbinoriHeHa b BMAe 
KpMBO/iMHeCiHbix noBepxHOCTefi, to 

AonoriHHTe/ibHafl HapyxHan noBepxHocTb 30 
oxBaTbiBawmero anewieMTa - poiopa 1 
BbinoriHeHa TatoKe b BHAe aKBHAMCTaHTbi 
KpMBoriMHeMHbix noBepxHocTeB, a ecnn 
BHyTpeHHflfl noBepxHocTb CTaTopa 5 BbinoriHeHa 
b BMAe napyxHofi orn6a»omeM ceMewcTsa 
KpuBO/iMHePtHbJX noBepxHocTeft. to HapyxHyio 
noBepxHocTb poTopa 1 BbinonHHKrr b BMAe 
BHyTpeHHeft orMbajomeM ceMeficTBa 
KpuBoriMHeiiHbix noBepXHOCTew. flonojiHUTertbHO 
BBefleH BTOpoPi oxBaTbiBajomuPi aneMeHT - 
pOTOp C nOBepXHOCTSMM 27 m 31 . KoaKcuaxibHO 
pacnonoxeHHbiii c nepBbiM oxBaTbiBaeMbiM 

3neMeHTOM - pOTOpOM 1 . npM 3TOM BHyTp€HHflfl 

KpuBortMHeCiHaq noBepxHocTb 31 
AononHMTenbHO oxBaTbiBa»oii^ero aneMeHTa 
BbinoriHeHa conpfixeHHOM AonoriHUTenbHofi 
npyjKMHOM noBepxHOCTM 30 nepBoro 
oxeaTbisaioLMero aneMeHTa - crraTopa 5. 

B npuseABHHOM sapnaHTe HeKOTopbie 
anewieHTbi xecTxo coeAMHenw Apyr c ApyroM. 

TaK, OAMH M3 3JieMeHTOB - cTaTop 5 XeCTKO 

coeflMHeH c AononHHTertbHbiM aneMeHTOM c 
KpusonnHefiHOM noBepxHOCTbto 30. 

3KBMAHCT3HTHOM nOBepXHOCTM 3neMeHT3- 

daTOpa 5, nnn c nosepxHocTbK), OMepneHHOM 
orn6awmeCi ceMeficTBa Kpn Bonn Heft Hbix 
noBepxHOCTew; APyofi aneiweHT c 
noBepxHOCTbto 31 xecTKO coeAHHeH c Apyr^M 
AononHnrenbHbiM sneMeHTOM, BbinormeHHbiM c 
nosepxHOCTwo 27. npM stom Bee sneMeHTbi c 
nosepXHOCTHMM 30. 31. 27. 29 KoaKCuaribHO 
ycTaHOBneHbi e nonocTax Apyr Apyra. 

Cnocoo" npeo6pa308aHH« ABMxeHMn b 
o6"beMHofi MaiuuHe no 0nr. 2 ocyunecTB/iseTCfl 
Tax *e. Kax no 0nr. 1 . ho c yneTOM 
oflHOBpeMeHHoro KHHeMaTunecKoro 
BsaMMOAeficTBUfl Tpex nap conp«)KeHHbix 
noBepXHOcreCi. 

O&beMHaa MaiiinHa, b kotodoCi peariM30BaH 
npeAnoweHHbifi cnoco6. npeACTaBnneT coCow 
HenoABMKHbJM KOpnyc, coAepxau^Mfi 

oxsaTbiBawLUMM m oxBaTbtBaeMbivi conpHKeHHbie 
sneMeHTbi. BbinoriHeHHwe cooTseTCTBeHHO b 
BHAe aneMenTOB c conpqmeHHbiMn 



nOBepXHOCTflMH B 0OpMe LlMKnOMAbl Mnn 
TpOXOMAbl. Vmii 3KB MflMCTaHTbl BbJLiieynOMflHyTblX 

noBepxHocrefl. mtim KpuBonuHeflHOii 
noBepxHocTb, 6nn3KOi?i k BbiiueynoMflHyTbiM, mjim 
b cpopMe cppameHTOB HaaBaHHbix 
noBepxHocTePi, npn stow oahh h3 conpfl^eHHbix 
sneMeHTOB orpaHn^eH BbJiiieynoMflHyTof^ 
KpHBonnHefiHOM nosepxHOCTbio. a ApyroM 
orpaHMMeH HapyjKHOM nnn BHyTpeHHeR 
orn6a»OLneM ceMe^CTBa BbiiueynowmHyTbix 
KpMBonnHeMHbix nosepxHocTeW , coAep)KaiMMM 
TatoKe KOpnyc m ycTpo^CTBO CMHxpoHM3ai4nn - 

CHHXpOHM3aTOp. MeX 3 H HMeC K H CBH3WBaKDmH« 

Me>KAy co6om conpRJKeHHbie oneMeHTbi h 
HenoABMXHbift Kopnyc. B stom MexaHH3Me c 
AByMfl cTeneHAMH cBODOAbi conpnxeHHbie 

3/ieMeHTbl yCTaHOBTieHbt C B03MOKHOCTbK> 

OAHOBpeMeHHoro BaaktMOCBnsaHHoro 
nnaHeTapHoro ABuxeHns oahoto M3 
BbtujeynoMflHyTbix sneMeHTOB BOKpyr och 
Apyroro aneMeHTa \a Bpau^eHkin LuapHkipHO 
ycTaHOB/ieHHoro b xopnyce Apyroro 
BbiiiieynoM«HyToro aneMeHTa aoxpyr CBoefi ocm. 
06-beMHafl MaujuHa CHa6)KeHa 

AOnortHMTeribHblM yCTDOftCTBOM CMHXpOHMSamiM. 

AononHMTenbHO cBfl3biBaK>mnM Me>KAy co6om: 
conp«)KeHHbie sneMeHTw, ocHOBHoe ycTpoftcTBO 
CMHXpOHM3aunM m Kopnyc. 

Ha cpur. 3,4 cxeMSTHMHO M3o6pa>KeHa 
AByxcreneHHan rpoxonAHan o6"beMHa« MaujHHa, 
BKn»oMaK)iAafl oxsaTbiBatoiAMR aneMeHT b BMAe 
CTaTopa 5 c tpoxomahom" BHyTpeHHeft 

nOBepXHOCTbK) M nriOCKMMM TOpMeBbJMM 

CTeHKaMM /Ha nepTexe He noKa3aHbi/, 
HenoABMXHbiii xopnyc 6. cm HxpoHMaupy K>ma« 

CBflSb - KpMBOlilMn 7 C KOpeHHbJMM LLieMKaMM. 
UjapHMpHO pa3MeiAeHHblMM B HenOABMXHOM 

xopnyce 6. oxsaTbiBaeMUM sneMeHT b BMAe 

DOTOpa 1 C KpMBOriMHeMHOM HapyXHOM 

nosepxHocTbK), paaMei^eHHWM mapHMpHO na 
KoneHHOM lueMKe KpMBOiuMna 7. 

CMHXpOHM3MpyK)lAM^ 3/ieMeHT. BbinOJIHeHHblM" B 

BMAe napanneribHbJX KpMBoujMnoB 22. KopeHHwe 

LljeMKM KOTOpblX LUapHMpHO pa3MeU(eHbl B 

HenoABMXHOM xopnyce 6. a KoneHHbie tue^KM 
UjapHMpHO pasMeiAeHbi b poTOpe 1, npMMeM 
paAMycbi KpMBOiuMna 7 m KpMBoujMnoB 22 
Bbi6panbJ paBHbiMM, a CTaTop 5 ycTaHOBneH 
UjapHMpHO b HenoABMXHOM xopnyce 6 c 

BOSMOXHOCTbK) BpaiAeHMfl BOKpyr CBOeM OCM M 

MexanMMecKM cBflsaH c AonoriHMTenbHbtM 

MexaHM3MOM CMHXpOHM3ai^MM. KpMBOLUMn 7 
COeAMHeH CO CTaTOpOM 5 M C KOpeHHbiMM 

ujeviKaMM napanrieribHbix KpMBoujMnoB 22 Hepe3 
MexaHM3M nepeAavM BpaiAeHMn. HanpMMep, 
peAyKTop mtim MyribTMnriMKaTop. MMewiAMPi 
3y6naTbie Koneca 23, 24. 25. 26. Potop 1 
BbinonHeH no cpopMe b BMAe TpexyrriOBoA 
BHyTpeHHeM orM6aioiAeft, a CTaTop 5 - B BMAe 
AByxAyroBOM tpoxomaw. 

PaooTa b MexaHM3Me npoMcxoAMT no cxeMe 
0Mr.1, ho c KpyroBbiM nocTynaTeribHbiM 
ABMxeHvieM poTopa 1. npM Bpau^eHMM 
KpMBOiuMna 7 KMHeMaTMnecican CBR3b 3y6naTbix 
Konec 23. 24. 25. 26 o6ecneHM8aeT BpameHMe 
CTaTopa 5 c ymoBOft CKOpocTbto, b ABa pasa 
MeHbiuePi m b npoTMBonortoxHOM HanpaBneHMM 

no OTHOLUeHMK) K KpHBOLUUny 7. Potop 1 

6naroAapn napannejibHbiM KpMBOLUMnaM 22 
cosepiuaeT Kpyrosoe nocTynaTeribHoe 
ABMxeHMe. npM Z = 3. TpexyrnosoM poTOpe 1 c 
BHyTpenneM orM6aK)U4e« m AByxAyroBOM 
TpoxoMAe CTaTopa 5 yrnoBoR i^mkti M3M6HeHMji 
saMKHyTbix o6"beMOB pasen y = 90* no yrny 
noBopota CTaTopa 5, T.e. nonHbift umkji. 
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&Kji>OM3toii{Hft MeTwpe Taicra, paooTw o6*bewHo« 
MatuMHbi nponcxoflflT 3a oahh o6opoT CTaTopa 5. 

Ha cpvir. 5 npeflCTaB/ieH sapnaHT 
BbinonHeHMn AByxcTeneHHOtf o6~beMHoCi 
MamnHbi, koto pan paooTaeT aHanornvHo 
MaiuuHe no cpMr. 3, hob HeM pOTop 1 BbinoxiHeH 
c Hapy>KHofl noBepxHOCTbk) b suae AByxayroBOM 
TpoxonAbi, a cTaTop 5 Bbino/iHeH c BHyTpeHHefi 
noBepxHocTbK> b BMfle TpexoyroBOM HapyxHotf 
orn6aKDLAefi /Z=3/. B HeM TaiOKe pOTop 1 
paaMeuteH b Kpneoujune 22, ooecneMUBaKDLqeM 
ero KpyroBoe nocTynaie/ibHoe ABuxeHne soKpyr 
ocu O, a CTaTop 5 ycTaHOB/ieH tuapHnpHO b 

KOpnyce C B03M0)KH0CTbK> BpaiMeHUfl. OAHaKO B 

stom BapnaHTe potop 1 m CTaTop 5 o6pa3yK)T 
KMHewaTn^ecKyK) napy, ooecneMUBaioiAyio 

CaMOCHHXpOHM3aUMK>, T3K K3K y Hero MMCJIO 

0opMOo6pa3yjoo4Mx Ayr /Tpn/ Ha 
oxBaTbiBatomeM sneMeHTe - CTaiope 5 6ojibiue, 
m6m Ha oxeaTbiBaeMOM sneMeHTe - pOTOpe 1, 
nMehDQ^ew ABe Ayo>. B stom cnyuae He 
Tpe6yeTcn BBeaeHne cnHxpoHnsaTopa. 

06teMHaq MawuHa paooTaeT cnenytomwM 
o6pa30M. 

ripn BpaLAeHMM KpuBomnna 7 /cpwr.5/ porop 1 
coBeptuaeT Kpyrosoe nocrynaTenbHoe 
ABUJKenne b ckiHXpOHMSMpyiomeM 3/ieMeHTe - 
cudeMe naparuie/ibHbix KpuBOtuMnos 22. npn 
ABHxeHMn poTopa 1 npOMCXOAMT 

caM03aL^en/ieHne poTopa 1 c BHyTpeHHefi 
nosepXHOCTbio CTaTopa 5, BcneACTBue nero 
CTaTop 5 yBneKaeTCfl potodom 1 m spamaeTca b 
Ty we cTopOHy. mto m RpMBOiunn 7. 
CooTHOiueHMe yrnoBux acopocTeCi BpameHMH 
sana KpnBoiunna 7 m crraTopa 5 paBHo 3/1/. 

B n3MeH5iK)iAnxcq b npoqecce BpameHMfl 
Bana KpMBOtuMna 7 3aMKHyTwx o&beMax Me>KAy 

pOTOpOM 1 . CTaTOpOM 5 M IT/IOCKMMM TOpljeBblMM 

CTeHKaMn /He noKa3aHbi/ MoryT 6biTb 
ocyiAecTB/ieHbi TepMOAWHaMMnecKMe LjMK/ibi 
o6-beMHbix MaiunH. B MacTHoc™. 
neTbipexTaicTHbifi quicn ABuraTe/ifl BHyTpeHHero 
cropaHkifl peann3yeTcs b MexanwaMe 0m r. 5 3a 
oahh ooopOT CTaTopa 5. hto no3BO/i«eT 
ocyu^ecTB/WTb rasopacnpeAeneHwe b 
saMKHyTbix o6*beMax npeACTaaneHHofi Ha <Jwr. 5 
MauuMHbi c noMOii^bKD aonoTHMKa /He noKaaaHO/ 
Ha HenoABMWHOM Kopnyce. 

Ha cfinr. 7. 8 npeACTaBneH Apyofi BapnaHT 
Bbino/iHeH^n tpoxohahom MaiUMHbi c AByMn 
CTeneHWMn cBoooAbi, BK/iKDnaiomero 

AByXAyrOBOM CTaTOp 5 TpOXOMAHOM CpOpMbl c 
UeHTpOM 0 M nriOCKHMH TOPUeBblMM CTeHKaMM 

/ne noKa3aHbi/. TpexAyroeoCi poTop 1 c 
KpuBonnHeMHoft noeepxHOCTbio, ycTaHOB/ieHHbiM 
b nonocTn CTaTopa 5, HenoABMXHbiM Kopnyc 6. 

MGX3HH3M CHHXpOHM3ai4HU ABMMeHMM pOTOpa 1 M 

CTaTopa 5. CnHxpOHM3aTop BbinojmeH b BMAe 
napartne/ibHbix KpuBoujHnoe 22, KopeHHbie 

UjeMKH KOTOpblX WapHMpHO pa3MeLi^eHbl B 

HenoABn>KHOM Kopnyce 6, a KoneHHwe memx 
oiapHMpHO pasMeiAeHbi b cTaTope 5, npu stom 
CTaTop MMeeT B03MoxHOCTb cosepaiaTb 
KpyroBoe nocTynaTe/ibHoe ABHKeHne, ueHTp 
KOToporo coBMemeH c ocbK) O - O Bana poTopa 
1 , ycraHoaneHHcro LuapHnpHO b HenoABuxHOM 
Kopnyce 6 c B03MO>KHOCTbK) BpaiueHHfl BOKpyr 

CBOeM OCM O - O H KMHeMaTMMeCKM CBfl3BHHOrO C 
CMHXDOHH3HpyK)lHMM SneMeHTOM B SUA© 

KpMBoujMnoB 22 Mepe3 wexaHM3M nepeAaMH 
BpameHMfl, nanpMMep, peAyxTop nnn 
MyjibTunjinKaTop, MMetoiuMfi 3y6MaTwe Koneca 
23. 24. 

Pa6oTa o6"beMHOM iwiaujMHbi 0wr. 7 npoxoAUT 
no cxewe 0nr.1, ho npn KpyrosoM 
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nocTynaTe/ibHOM ABH)KeHnn CTaTopa 5. B stoB 
Maiukine npw BpameHHM poTopa 1 3y6«-iaTbie 
Koneca 23,24 o6ecneMMBaK)T BpameHHe 
xopeHHbix tueeK OAMHapHbix KpkiBOiuvinoB 22, 
>cecTKo coeAMHeHHbix c 3y6MaTbiMM KonecaMM 24 
c SKci^eHTpucnTeTOM "e", c yrnoBOfi cKopocTbfo, 
HanpHMep, npn 2=3, b Tpn pasa 6ojibiueM 
CKopocTM Bana poTopa 1. nocKo/ibKy 
TpoxoMAHbifi Kopnyc 5 ujapHMpHO pa3Meii4eH. xaK 
b noABece, b KoneHHbix ujefiKax KpMBoujMnoB 22, 
to npii BpameHMH KpnBOiunnoB 22 CTaTop 5 
coBepiiiaeT KpyroBoe nocTynaTenbHoe 
ABkDxeHMe, mto cooTeeTCTeyeT cxeMe 4)nr.1 b 
cnyMae BpaiuaTenbHoro ABHxeHup poTopa 1 h 
KpyroBoro nocTynaTe/ibHoro ABM)xeHMfl CTaTopa 
5. 

B BapwaHTax BbinoriHeHMfl MaujMHw. 
noKa3aHHbix Ha cpw\ 3,5,7. Bbioop BenviHMHbi 
3KcueHTpncnTeTa "e" ne BnHfleT Ha BejinMHHbi 

AMaMeTpOB CMHXpOHM3MpyK>lUMX 3y6M3TblX KOJieC 

23.24.25. 26, hto nosBonneT npMMeHJiTb Taioie 
cxeMbi npw pa6oTe MaiunHW b pexMMe 
ABnraTe/in BHyTpeHHero cropaHun c 
BocnnaMeHeHneM QKaTwfl, rAe BenMMMHa e 
oObiHHO iwa/ia. 

Ha 0nr 9.10 npeACTaBneHa TpoxoHAHan 
MaujMHa c AByMfl cTeneHSMM cboooaw. 
BxnKxaKDLuaR CTaTOp 5 tdoxohahom q^OpMbl M 

nJlOCKMMM TOpijeBblMH CTeHKaMH /He nOK33aHbJ/. 

TpexyrnoBofi pOTop 1 c KpuBO/iMHeflHOM 
HapyKHofl noBepxHOCTbio, HenoABn>KHHii Kopnyc 

6. cMHxpoHMsnpyioiAyK) CB«3b, BbtnonHeHHyio B 
BMAe KpuBOiunna 7. KopeHHwe Luekiicvi KOToporo 
mapHnpHO pa3MeiAeHbi b HenoABuxHow Kopnyce 
6 c bo3m o>khoct bto BpaineHHn, n napbi ayoMaTbJX 
Konec 3 m 4. HaxoA«mnxc« b nocToHHHOM 
saL^eoneHnn, oaho m3 kotopwx coeAMHeHo c 
pOTopoiw 1 . a Apyroe - co CTaTOpOM 5. 
AonoriHUTe/ibHbiPi MexaHH3M CMHXpoHM3aLiMM - 
CMHxpoHH3aTop, Bbino/iHeHHbtvi b enae 3y6MaTbix 
Konec 2 m 8, nocneAnee K3 kotopwx 
-BHyTpeHHero aai^enneHHn, coeAMHeHO c 
HenoABWKHbiM KopnycoM 6, a apyroe - BHewHero 
sai^enneHMfl. ycTaHOB/ieHO Ha porope 1. 

n oa b hjkh bie TpoxoMAHbiM CTaTop 5, TpexymoBori 
pOTop 1 Ha SKCueHTpuxe. ABa 3y6MaTbfx Koneca 
2 m 3 Ha poTope 1, 3y6HaToe Koneco 4 Ha 
TpoxoHAHOM CTaTope 5 m nenoABWKHoe 
syonaToe Koneco 8 o6pa3yioT KOHTppOTopnyio 
TpoxoMAHyio o6*beMHyio MaiukiHy. 

Pa6oTa TpoxouAHOft o6bewHoi?i MaujuHb) 
nponcxoAUT cnenytoiu,\AM o6pasoM. npw 
Bpaii^ennn 3Kct4eHTpMKOBoro Bana KpHBOtuitna 7 
3y6HaToe Koneco 2 poTopa 1 06KaTbiBaeTCfl no 
BHyTpeHHeft noBepxHocTM HenoABn>KHoro 
3y6MaToro Koneca 8 n 3aCTaBrweT poTop 1 
coBepmaTb nnaHeTapHoe ABMxeHne. SyonaToe 
Koneco 3 Bpamaer 3y6HaToe Koneco 4 
TpexoMAHoro CTaTopa 5. KOTopbifi BpamaeTcs 
kohtppotopho no OTHoiueHiiK) k Bany xpuBonjuna 

7. M3MeHeHM« pa6oMMX o6"beMOB KaMep Me>KAy 

pOTODOM 1 . CTaTOpOM 5 H n/lOCKHMH TOpi^eBblMH 

CTeHKaMH CTaTopa 5 nponcxoA«T b ABa pa 3a 
naiue. neM b npoTOTMne. a BepwMHbi poTopa 
onticbiBatoT runoTpoxonAy h OAHOBpeMeHHo 
CKO/ib3«T no annTpoxoMAe. 

B AaHHOM cnynae ncnorib30BaH 
CMHxpoHM3aTop. BbinoDHeHHbJM b BMAe napw 
3y6MaTbJX Konec 2 m 8. Bo3mo>kho Bbino/iHeHMe 
CMHxpoHM3aTopa b BMAe KynncHoro MexaHH3Ma c 
BpaujatoiAeftcfl Ky/iMCHO(i mjim MHBepTopa 
HanpasneHMfl BpaiueHMn /He noKa3aHbi/. 

Potop 1 m CTaTop 5 b ApyrMX BapnaHTax 
BwnoriHeHMfl o6"beMHOM MaujMHbi MoryT 6biTb 
Bbino/iHenbi e BHAe aneMeHTOB i^eBOHHoro 
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3ai4erLneHHf}. Koneca c uw/iHHflpuMecKHMM 
uesxaMM m 3yGMaToro Koneca c u,MKnoMAanbHOM 
om6atou\eih. 

B o6tueM cnyMae Asa BpamawiMMXca 
anewieHTa tpoxomahom MaujuHw, b tom Muc/ie c 

KOHTppOTOpHbIM BpailjeHMeM, MOryT 6bJTb 

cBH3aHbi nocpeacTBOM nepeaaTOHHwx 
MexaHMSMOB c BpamaiomMMHca aneMeHTawiM 
BHeuiHux ydpoRcTB min MexaHnaMOB, npM stom 
nepeAaMa Bpamaiou|MxcH mom©htob mojkst 
ocymecTBnflTbCR xax ot tdoxomaho£i MaiuMHbi k 
BHeiuHeMy ycrpoMCTBy, TaK m b oopaTHOM 
HanpaBJieHUM. TaKaa CBH3b MOxeT 
ocymecTBJiflTbca, HanpuMep, c KOHTppoTopHotf 

Typ6HHOM, KOMnpeCCOpOM MUM KOHTppOTOpHOfl 
3/ieKTpMMeCKOM MaiUMHOM. 

TpoxonAHan MaiUMHa Moacer 6biTb CHa6xeHa 

30J10THMKOM, yCTaHOBJlSHHblM C B03MO*HOCTbKD 

CKorib>KeHHfl no TOpLjesoia unu unnnHApuMecKOfi 
noBepxHOCTM oflHoro M3 conpaweHHbix 
oneMeHTOB /He noKa3aH/. 

ripenMymecTBO n3o6peTeHw« 3aKnK>waeTcn b 
yMeHbUjeHMM yrnoBOM npOTflaceHHOCTM 

TepMOflMHaMUMeCKMX L^MKJIOB, yMeHbllieHUM 

MaxoBoro pe3ynbTMpyioinero MOMenra n 
peaKuiiki Ha onopax MaiuMHbi. ynyMLueHnn 
nuTpoBWx yfleribHbix noKa3aTenetf MaujMHw npn 
peann3ai^nn AByxcTeneHHoro KOHTppoTopHoro m 
Apyrux eapwaHTOB cnocooa pa6oTbi o6"beMHoti 
MaujuHbi n AByxcTeneHHoA o&beMHoft MaiunHb) 
no M3o6peTeHMK>. 

OopMyna u3o6peTeHHfl: 

1. Cnoco6 npeo6pa30BaHnn flsnxeHMfl e 
MaiuwHe o6-beMHoro pacaiMpeHun (BbiT©CH©Hnfl) , 
HMetomefi conpflweHHue aneweHTbi, 
orpaHUMeHHbie B3anMoorn6ahOLUMMH 
noBepxHOCTAMn, Bbino/ineHHbiMn Ha oahom m3 
conpaweHHbix a/ieiwieHTOB b BMAe 
KpMBonMHeMHofi nosepXHOCTH, a Ha ApyroM - b 
Bufle HapyacHotf nnn BHyTpeHHePi orwoaioineM 
ceMewcTBa nosepxHocreM, o6pa30BanHoro c 
noMOi^bK) BbiiueynoMfiHyTofi KpMBonMHeMHOii 
nosepxHocTbio, 3aKn»OHaK)LHMMCfl b tom, mto 
co3flaK)T B3aktMOcen3aHHbJe BpamaTexibHbje 
flBMJKeHun oxBaTbiBaKDmero m oxsaTwaaeMoro 

COnpflWeHHblX 3J1SMSHTOB C B03MO>KHOCTbKD 

o6pa30BaHM« BWTecHMTenbHwx paooHMX KaMep. 
m nocpeACTBOM 3BeHbes CMHxpoHM3MpytoiAe8 
cbr3h CMHXpOHMSnpyKDT apaineHwa 
oxBaTbiBatoiMero m oxsaTbiBaeMoro 

COnpflXeHHbJX 3J1BM8HTOB, OT/IM^aiOU^MMCH TeM, 

mto ocyi^ecTB/i«K)T Ancp4>apeHi4ManbHO 
CBflsaHHbie BpameHHn flByx BbJiueynoMHHyTbix 
conpJOKeHHwx aneMeHTOB BOKpyr cbomx ocefi m 

3BeHa CMHXpOHMSHpyHDl^eR. CBA3M, AB3 

BpameHun ms ynoManyTux BUiue ab/i«k)tc« 
He3aBncnMNMM Apyr ot Apyra, npunew ymoBwe 
CKOpocTn BpameHMfi onpeAenaiOT ms 

COOTHOUjeHMfl 

rfle f.) 1> w 2 - yrnoBwe ckodoctm Bpau^enun 
BOKpyr cbomx ocefi BwiueynoM«HyTbix 
conpflweHHwx aneMeHTOB; 

m 3 - yrnoBan cKopocTb BpameHun 3BeHa 

CMHXpOHH3npyKOLUePi CB93H, 

Ki. K2 - nOCTOPHHbte K034><pHmieHTbl CBS3H, 

npn 3tom oAHOBpeMeHHo c BpameHweM 
conpHxeHHwx 3/ieMeHTOB BOKpyr cbomx oceCi 
ocymecTsriflioT Aono/iHMTe/ibHO nnaneTapHoe 
b pa me h Me nioooro ms conpnjKeHHbix aneMeHToa 
BOKpyr ocm Apyroro aneMeHTa, a Be/iMMMHbi 
yrnoBbJX cKopocTefi Bpau^eHMn conpn>KeHHbix 

3/ieMeHTOB Bbl6MpaK>T M3 COOTHOUjeHMW 
(2-1) Wl -2<02 + Wo=0, 
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rfle - yrnoBasi CKopocTb Bpau^eHM^ BOKpyr 
cBoePi ocm sneMeHTa, noBepxHOCTb KOToporo 

BbinOJIHeHa B BUfle KpMBOnMHeMHOM 

noBepxHOCTM; 

<o 2 - yrnoBafl CKopocTb spa^eHMA BOKpyr 
CBoe« ocm aneMeHTa, noBepxHOCTb KOToporo 
BbinonneHa b (fcopMe BHyTpeHHevi mtim HapyxHOM 
orn6a»otneM ceMeftCTBa nose px HOCTe m , 
o6pa30BaHHoro c noMounbio BbimeynoMHHyTOM 
KpMBOTlMHeMHOM noBepxHOCTn; 

<o 0 - yrnoaan CKopocTb flBMX<eHMn ocm 
sneMeHTa, coBepiuaiOLi^ero nnaneTapHoe 
BpameHMe; 

z - uenoe mmcho. z > 1 . 

2. Cnoco6 no n.1, OT/iMHatoiMMficn TeM, hto 
nto6bie flsa BpatueHMfl ms Bpau^eHMR Asyx 
conpflweHHbix aneMeHTOB BOKpyr cbomx ocefi m 

3BeH3 CMHXpOHM3MpyK>LL\eM CB«3M 

CMHXDOHM3MpyK)T MeW/ty CO6OM. 

3. Cnoco6 no n.1 mjim 2, otfi MMa towvi mca TeM, 
mto nepeaaMy ABM>KeHM« ot oflHoro aneMeHTa 
ApyroMy ocymecTBTiHWT nyTeM BBeAeHMfl b 
MexaHMnecKoe conpMKocHOBeHMe 
KpMBOJIMHeClHbJe n obg px hoctm oxBaTbisatoLnero 
m oxBaTbiaaeMoro conpnxeHHbix 3/ieMeHTOB c 
o6pa3oaaHMeM npM stom KMHeMaTMHecKOM napbi. 

4. MaujMHa 06-beMHoro paciuMpeHMn 
(BWTecHeHMq), coAepwaman Kopnyc c ochobhom 

OCbK), OX B3Tb! B3 KDU4 W M M OXBaTbJBaeMbIM 

conpflxeHHbje sneMeHTw, ycTanoBneHHue c 
B03MoxcHocTbK> o6pa30BaHMfi paooMux KaMep, M 
CMHxpoHM3aTop, MMeJoii(MM no MeHbLUeM Mepe 

OAHO 3BeHO, OAMH M3 COHp«)KeHHblX aneMeHTOB 

luapHMpHo ycTaHoanen b KOpnyce mtim 

CMHXpOHM3aTOpe C B03M0MCH0CTbK> BpaLL\eHMfl 
BOKpyr OCHOBHOM OCM, a BTODOM COnpH>KeHHb4M 

aneMem- ycTaHOBneH b CMnxpoHMsaTope c 
B03M0>KH0CTbK> n/iaHeTapHoro BpaineHMn BOKpyr 
ocm nepBoro 3/ieMeHTa, npM stom oamh ms 
conp«KeHHbix aneMeHTOB BunonHeH c 
KpMBonMHePiHoR noBepXHOCTbW, a ApyroM 
aneMeHT - b bmag HapyxHoi^ mhm BHyTpenHeM 
orM^aHDineM ceMeMCTBa noBepxHocTen. 
oepaaoBaHHoro c noMOiijb>o BbiujeynoM^HyTOM 

KpMBOJIMHeMHOCl nOBepXHOCTM, OTJlMMaiOlHaflCH' 

TeM, mto cMHxpOHMsaTop ycTaHOB/ieH b KOpnyce 

C B03MO)KHOCTb(0 Bpa U4BHMR OTHOCMTe/lbHO 

ochobhom ocm, npM 3tom no MeHbiuePi Mepe 

OAHH 143 COnpFUKeHHUX 3/ieMeHTOB M 

cMHxpoHMsaTop mjim no MeHbiijeM Mepe ABa 
conpsxeHHbix 3/ieMeHTa cBfl3aHw Me>KAy C060S 
c o6pa30B3HMeM KMHeMaTMMecKOM uenM, 

y CT3 HOBJieHHOR C B03MOXHOCTbK> 

CMHxpoHM3ai4MM BpameHM« Asyx conpflxeHHwx 
3/ieMeHTOB BOKpyr cbomx ocefi mjim BpameHM« 
OAHoro M3 conpflxeHHbJX 3/ieMeHTOB BOKpyr 
cBoeM ocm m BpanjeHMfl ocm Apyroro 
conpflxeHHoro 3/ieMeHTa, coeepiuaioinero 
nnaHeTapnoe BpameHne, BOKpyr ochobhom ocm b 

COOTBeTCTBMM C COOTHOLUeHMeM 

K 10l +K2<o 2 +fo 0 = 0, 

Wf n 2 * ymoBbie ckodoctm BpameHMfl Boxpyr 
cbomx oceft BbJiueynoMWHyTbix conpflxeHHbix 
aneMeHTOB; 

w 0 - ymoBafi CKopocTb spameHMfl ocm 
aneMeHTa, coBepiuaK)LMero nnaHeTapHoe 
ABMxeHMe; 

K-,, K2 * HOCTOFiHHbte KOSqbCpML^MeHTb) CBA3M, 
npM 3TOM AB3 M3 Tpex BbJLUeynOMHHyTbiX 

BpaiAenMM o 0 .o)i,«2 He3aBMCMMbi Apyr ot Apyra. 

5. MaujMHa no n.4. oTnMMatoiAancfl TeM, mto 
OHa CHa6>KeHa AononHMTenbHbiM 
CMHXpOHMsaTopoM, CBfl3aHHbiM no KpaMHevt Mepe 
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c r»K)6biMU flByMfl cneAyK)unMx Macren 

06"beMHOPi MaUIMHbl - CMHXDOHI/13aTOpOM, 

KopnycoM. conpfl)KeHHbiMM 3/ieMeHTaMn. 

6. MawMHa no n.5, OT/iUMawu^aflcn TeM, hto 

AOnOJIHMTe/lbHWM CMHXpOHM3aTOp BbJnOJIHeH B 

BMAe nepeflaMM c nepeflaTOHHwwi OTHoiueHneM, 
paBHbiM nnioc hjih MUHyc eflnKML^e, nnw 
MexaHH3Ma KpyroBoro nocTynaie/ibHoro 

flBVDKeHMW OflHOrO M3 COnpflWeHHbJX 3/ieMeHTOB, 

mjim Ky/incHoro MexaHMSMa. m/im MHBepTopa 
HanpaB/ieHMP BpameHnn, 

7. MauJMHa no n.4, hhm 5, mjim 6, 
OTjinMaioLMancq TeM, mto OHa CHa6>»ceHa 
AonojiHMTenbHoft KMHeMa™necKOM uenbto, 
cBfi3aHHOM c nK)6bJwn AByMA H3 cneAytotunx 

HaCTefl MaiUMHbl - CMHXpOHM3aTOpOM, KopnycoM. 
COnpflJKeHHblMH SJieiWieHTaMU C 803MO>KHOCTbK> 

yweHbiueHMyi Ha eflMHMi^ KOJinnecTBa 
He3aBncnMbix CTeneHeft ceo6o,qbi MauiMHbi. 

8. MatuwHa no n.7. OT/ivmaiomaflcn TeM. mto 
flonojiHMTe/ibHafl KMHeMaTMHecKaa Ljenb 
Bbmo/iHeHa b Bki^e nnaHeTapHOtf syonaTofi 
nepeaaHH. 

9. MaujuHa no n.4, nnn 5, nnn 6, win 7, 
mhi/i 8. oTnimaioiMaflcq TeM, hto oamh m3 
conpn>KeHHbJX aneMeHTos BbinonHeH c 

LtHnHKapMMeCKMMH IjeBICaMM. 

10. MauJMHa no n.4. mjim 5, win 6, nnn 7. 
mjim 8, mjim 9, OTnuwaiomawcfl TeM, mto OHa 
CHaCxeHa ycTpoficTsaMM nepeflaMn Bpau^eHUM, 
cB«3aHHbiMM no MeHbiuePi Mepe c AByMJi ms 
cneAytootHx Bpamafomnxcfi Hacrreft MaiuwHbi: 
conpflKeHHbiMM aneMeHTaMM n 

AOnOflHUTenbHblM CMHXpOHM3aTOpOM n 

MMewiAHMM cpeACTea Ann coeAMHeHun no 
MeHbUjeft Mepe c AByMP BpaiAajomnMncfl 



aneMeHTaMM BHeujHux ycrpoMCTB. 

11. MaiunHa no n.4, mjim 5. win 6, mjim 7, 
hjim 8, nnn 9. mjim 10. OTnnMaK>iua«cn TeM, mto 
OHa CHa6xeHa AononHMTenbHbiMw 

OXBaTblBaHDLHHMM M OXBaTblBaeMblMM 

5 COnpfl)KeHHbJMM 3/ieMeHTaMM , BbinonHeHHbIMM c 

BbJiueynoMRHyToPi KpMBonMHeMHOii 
noBepxHocTbK) mjim orpaHMHeHHofi orMOaiomeM 
ceMencTBa BbiiueynoMfiHyTOM KpwBonuHeMHOM 
noBepXHOCTbio, ycTaHOBneHHbiMM c 

1Q B03MOXHOCTbMD 06pa3OBaHMH AonojiHMTejibHbix 
paOOMMX K3Mep M C B03MO*HOCTbK) 

epamaTenbHoro m rmaHeTapnoro abmjkchmCi, npn 
3tom see conpflxeHHbie 3/ieMeHTbi 
pacnonoxeHbi nnn coocho p^aom, mjim 
KoaKcuajibHO b KaMepax oTHocnTenbHO Apyr 
1$ Apyra m csflsaHbi oahm c ApyrviMM. 

12. MauJMHa no n.11, oT/iMnaiomapcfl TeM, 
mto oamh H3 BbiujeynoMflHyTbix conpflaceHHbix 
aneMeHTOB wecTKO coeAMHeH c oahmm 
AononHMTenbHbiM conpaxeHHUM sneMemoM, 
Apyrow conpnxceHHbifi aneMeHT xecTKO 

20 COeAHHeH C BTOpbJM AOnO/lHMTenbHtJM 

conpfDKeHHbiM 3/ieMeHTOM, npM 3TOM 
ynoM«HyTwe 3/ieMeHTbi ycTaHOBneHbi b paooMwc 
KaMepax Apyr OTHocnTenbHo Apyra 
Koa Kenan b ho. 

13. MatUMHa no n.4, nnn 5, nnn 6, nnn 7, 

25 utim 8. unw 9, HAM 10, 11, MJ1M 12, 

oTJiMMafoiAaflcw TeM, mto oxBaTbiBatoiAMe m 
oxBaTbiBaeMbie conpnxeHHbie 3/ieMeHTbt 
ycTaHOBJieHbi c eo3Mo>KHOCTbto MexaHMMecKoro 

COnpHKOCHOBeHMH MX KpMBOnMHeMHblX 

30 noBepxHOCTeM m o6pa30BaHMfl npM stom 
KMHeMaTMMecKOM napbi. 
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